REMARKS 

Claims 1 to 30 are pending. 



Cross-RX'^fa'^l^TA^r T"'*'^ "^""^ typographical errors and to add a 

Tn^rnl^^HT ^ u ^PP^^^^^ions section. Accordingly, no new matter has been 
mtroduced by way of these amendments. 

Applicants note that some of the page references used by the Examiner appear to 
correspond to a related previous application, USSN 09/339,632. The instant aoolication is « 
continuation of PCT/US99/27505, which is a continuation-in-part of USSN 0^?3^^^^^^^^^ ^ , 
resu t the pagmation in the instant application is different from that of USSN 09/339 63^ 

tr^^cTl ""'"^ V^'i''.' 'PP^^P^^^^ ^^j^^^i^"^ b^^^d on assumptions that' in some 
mstances the page numbers being refeired to are from USSN 09/339,632. However if aTv such 
a^^^umptions are incorrect. Applicants respectfully request clarification. All page numbe7from 
the specification that are referred to in this response are from the instant appUcation 

.nHna.™'/''''^"5°'' "^'^^^ ^° ^ ^"^^"^^^ ^'^'''^ <^onstruct of culturcd cells and 

metST ' P;°^"^^d extracellular matrix components. The invention is also directed to the 
method for producing this cultured tissue construct. 

Prior art tissue constructs were constructed with a variety of techniques, but all of these 
pnor art techniques employed either exogenous matrix components or synt'heti m mber during 
cn^n^Z'^f ^P^'fi'^-tion- P^ge 3, lines 5-7, "Heretofore, cu^ent 

adEr ^'''"^ "T"^'"' ^""'Pl^^^^y ^^^1 ^^^^"^bled and must rely on either the 

oTbo't^T'''" "^^^^ '^•^'"P^"^"^^ - ^y^^l^^tic members for structure or 

make a sMnToS^^^^^^ ''''t^"'*'" ^'^^ ^'"^^^'"^^^ how to 

make a skin-equivalent by growing keratinocytes on contracted collagen lattices. Bell teaches 

that keratmocytes can be plated at the time the matrix gel forms, at any time while t^e Seel 
contractmg, or at any time after the contraction is completed (col. 4. lines 19-22) 
keratinocj^es form a confluent layer on the lattice surface (col. 4, line 24). This teaching shows 
the prior art reliance on exogenous matrix components. ^ 

invention"!^ ^'''""^ ''""'^''^ "^""'^ ^^'""''^ ^^^^"^^ of *e 

^' Rejections fi nder Section 112. First Paraf ^raph 

p. 1, f^i^""' 1-30 are rejected under Section 112, first paragraph, for a variety of reasons 
Each of these rejections will be addressed in turn. ^ ^ ' ciy ui reasons. 
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mlbran'^'' lor lack of PEG or plates wi,h collagen Cealed 

Ussue 00™^.™™:'^!*^^^^^^^^^^^^ - -"-losu:. for a 

s;ycoi(^.S~Xr^^^^ 

at page 16, line 20 to page 17 line 5 that PFr. r^.,, k f ^ specificaUon indicates 

provided that the conc'enlatio^taf at f 5% ^o^^ ^ :l"t^^^^^^^^^ '""''^ 
deposition^ The supplementation with a neutral ^0^^^^^^^^^^ T"'''''^ 
indicates that the cell-matrix constmrfc cftu^ P^^ymer is optional. The specification also 

polymer, (page 16, 'l^n™^oTcZlZZ' '^^"^^'^ '"^^ ^ "-""J 

co„dWo.s 2 and 3. and Exampie ,6 were°p".~^*^=^S^ "^'"^ 

collage„'?:L'd":,rb^e'°i^rT™s^^^^^ ''^^ a 

collagen coating The Examd^ h,«^ ^T. 1 ^'""^^ ™* and without a 

polycarbonate or po'mrtS:^ ^^l^^" -"-^ " P™^-' 'we. not the 

7-9thatforhn„.LLalflbra:L!?heloC..;SS^^^^^ 

.he '^Z'^^::fT^'zz':f^^^rr '° » ~-«™« - 

membrane. For these teason. " » «lla«en-treated PTFE 

withdraw them ' '^'i''^»'=<' "> '^^n^id^r the .ejections and to 

^ B. Lack of an enabling disclosure for morphology. 

mcthod^^fo^nTs^rl^^^^^^ 7 ^ ~ and the 

Showing a packing ^ani^ato of fibrUs rd" 

banding pattern and the presence of d^orto! exhibmng a quarter-stagget^d 67 nm 

.>je ofpSfwCnXS SnSXheM'^""'^ "-'^^ 
spe-ciflcaBonsraics-af pase 4 lines uTrT . i ! ^'^<" addiSon; the— ^ 

wellasrBMcanbeu^rdS:e;^;'^rr„™,ri:r'^ 

Which P™vMt:::i'd:rLX\^^^^^^^^^ Pa^^meau, 
the absence of exogenous nJtrix romS. ■ of a tissue construct produced in 

Therefon., the Examiner is requested to reconsider and to withdraw this rejection. 
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In-iC component* °' ^'^"^'^ ^-^^^'^ "^fi""" and witt, „„ 

.™a...a="rS^=— ^^^^^^^ 

Example 'ittgeT ?„fsV?™±„l! 3" '» ^«'> -^ium, a. i„ 

These concepts are discussed at page 11, line 25 to page 12, line 12. 

ItrLt nJ'^i'r ^^'^'"'^ ""^^"^^ "^^''^^ P^^f«-^d, that is, 
media free of undefined animal organ or tissue extracts for 

exS of T' ^''"''"^ hypothalamic extract', placental 

feeder "1 °' f^^^^^^ ^^^^eted by 

unde WH ' P'"^"''"^ embodiment, the media is free of 

froH^h--^- ^'^^^'^ •'^^^^^^^^^ components derived 
from non-human sources. Although the addition of undefined 
components IS not preferred, they may be used in accordance with 
the diseased methods at any point in culture in order to fabricate 
s^cessfully a tissue construct. When the invention is cJ^ed out 
utilizing screened human cells cultured using chemically defined 
components derived from no non-human animal sources the 
WhT *f "^^°°f is a defined human tissue constkict. 
Synthetic functional equivalents may also be added to supplement 

chemically defined for use m the most preferred fabrication 
method _ Generally one of skill in the art of cell culture will be 
svmheH. f ^""ablenalural human, human-rec-Ombmant, or 
synthetic equivalents to commonly known animal components to 
supplemem the culture media of the invention without undue 
investigation or experimentation. The advantages in using such a 

ZtT <=0"tamination and infection is dimlniihed. In 

the testmg scenario, the advantages of a~chemically defined 
construct is that when tested, there is no chance of the results being 
confounded due to the presence of the undefined components ^ 
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For these reasons, the Examiner is requested to reconsider and to withdraw this rejection. 

^ D. Claims 4, 5, 13, and 14. Dermal papilla of hair follicles. 

cultured'^ rn^^^om^^^^^^^^^ Sit T ^^T^^ " ^^^^^^"^ ^^^-^ a 
are grown to produce a layrSaS^^^^^ P'P^"^ -h-h 

-rmorgl^cosa^no.-^^^^^^^^^ 

with kera!^lTe" ^^^^^^^ ^.^^ -"-^^ were in tur. seeded 

the "resulting skin conslTcts th A^^^^^ specification states at page 42, lines 2-6. that 

dermal layer'consist"g 7f LTb^^^^^^^ organization similar to skin: a 

endogenouslyproducedS^'S^^^^^^^^ 

dermal papilla cells and a continuous st^^S ^\^}y''''^.^^oglycm, localized areas of 
construct and the dermal pap^JTe -^T^^^^^^^ ^ of keratinocytes across the cell-matrix 
and GAG existed wiZ thSue. ' ^^^^ disclose that collagen, decorin. 

For these reasons, the Examiner is requested to reconsider and to withdraw the rejection. 
/\ E. Claim 15. Three cell layer tissue construct. 

refereoced Example 12 does not ^^2=11 ""^^J"- he Examiner notes that the above 
seeding of a th Jcell^j^T^S ,hS'fa;7"" "'^ '™ '^^^"^ 

.issue .3yt\ w:ZbS,''r- °r °' " ^ ^''^ ^ 

which cells would th en 2^wilTa"M„r?w '^^ '""-'"^^^ <^°"^'™"- 

layer tissue constnrct wiLu, ul":"^ ™ ""^ ^ 

For these reasons, the Examiner is tequested to «a>„sider the rejection and to withd^w 

F- Genetically modified cells. 

genedcaS';,Sd1^rCbl« ce?,: SfZt '"'^ ?r'= " 
m.nsfected^oexpressptetS^w«l^"'''"^'^ 

.he skiinSt^r Xe ofSTnX f^^ifh ™= 

number of yea... mJeven slwf bvl, p f =°8'°=»™S human cells for a 
0fl989. Examiner's Citation of the Sambrooketal. treatise 
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urethra, umbilici cord^'S^Js^';' Tr''"^ ^"""""^ ^"""^ ^'^ '^don, W 
comprising c„n,eal epIStrSlXJu '"''f °' " """^^ ~ 

intestine, or a bilayer construct C^S^T^e^^'t' T'" ""'^ °^ ™'=<>^^. 
mucosa, esophageal epithelial cells. SSheM leU ' k ''""'""^ '^^"^ fr"" ""^ 

implantation in a patient. "roepithehal cells, or a method of transplantation or 

require undue experimentation to m^tZtlT^ ' '"^''^'^ ^^^^^ not 

fibroblasts from neonate foresk^^ ZTd^. ^^ '^^^ ^^P^^ than 
into animals other than at;;Sc Je Srof^M^S^^^ — ^« 

sources of cells to practice this invention ^ '^""^'^ ^ different 

For thesereasons,theExamineris requested toreconsider and to withdrawthisreM^^^^ 
-Rejections Under Section 117 fi... ^d P«r«f .r.pi. 

paragraph^A;^^^^^^^ 

discussed below. ^ ^''^ rejections. The individual rejections are 

-othemetestdb„u'n!^o^!e^;-rr«™ 

e.amp,er-h'rsr.-rr:==^^ 

For these reasons, the Examiner is ,e,uested to .consider the teJecUons and to withdraw 
unclear as to ''^'r^'^^'^Z^.T^r'ZZZt::^ ^ "^'-^ 
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non-human-derived biological com^" ^ Ztj^ °"' "ndefined or 

addmon, d,e speciflcation at page iS l-S^ays " " 

non-human aSim^To f L 2^ T""™'' '^™^=<' ^ '^^t/l/CTr^ 
defmedhumanSe^;;^*JTr'''""°°'^^^ ^fl^ ' ^ 

human recombinant or 'ynt^^^ '""'''^^^ '^^^ 

unuue mvestigation or expenmentation. 
For these reasons, the Examiner is : 



■ requested to reconsider and withdraw the 



rejection. 



being unclear as'^io the sljT^nl^fedt ^ ' ' P^^-P^^ - 

and organize extracellular matrix component? ^ '"'"^'^^ ^^"^ ^^"thesize, secrete, 

Josyntl^^^sS^ 

he specification and well-known to t^osrofsSlTn ^^^^^ components are adequately defined in 
hnes 7-9 (herein amended) states tharWhent^ specification at page 17 

culture medium is supplemented with c^pont ts tS^^^^^ confluent,'an'd the 

organization, the cells are said to be stimSed "o fo^ !T "^'^'^ ^>^*^«^«' ^^cr^tion, or 
matnx synthesized by those cells." In adS thfrecifir'"'"".'"^'' '"'"P"^^^ «f '^^"s and 
the culturmg and stimulating stens m«v k« h specification indicates at page 6 line 1 ^ thut 

«.a, *e cel. do no, need ^i^Z^l^JZ:Z^Zr^°''°-T'''''''- '"^^S 

^^X"^S'?^s^itr'— ^^^^^^^ 

For.he..as<»..d,.E.ami„e.is.,„es.ed,o^„,de,a„dwi«.d.w.he.^^^^^^^ 

being uneiear as'*^ .he m«« aid t,f„is'°'f cute^^^^^^^^ "2. »-ond paragraph, a. 

extracellular matrix." "i. or cnituied under conditions to produce a layer of 

Cepend fo^ w~:et::ittran:r T""' ' ^'^^ -^'^ - '-'fefini-e 
clatm is t^d in light of the Sfeclf^LZZ^^"^ *^ 

"ne Stalled in the art would undei^tand the scope of 
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ni. Rejections Under Section 103. 

over Bell. lJ.sX4S5,S^Zl;^e^^^^^^^ 103 as obvious 

(1993) and Biegel et al. (1994) 5,712,163, Sand, U.S. 5,618,284, Holbrook et al. 

cued rettrsTSr^^^^^^ T'T 

the assignee of the instant application ^ ^^''"'"^ "^^^S"^^' respectively, to 

The patentable distinction between the Bell nat^nf ...a *u ■ 
«qu..s Che use Of a hytaed Mce or a„ ex:Z~ c„tZT 

or sugg^nSy ^^'^ * -oes „„, .ach 

Of exog^rr :i^::ro::i^^c^^^^^^^^ « - ---ing .^e absence 

because Parenteau et al. pLrou. thl taem <°5«^^ Action, page 10, line 3-4) 

cells. Pa-^nteau et al. st^e ,L "wLtTsl '^^^^^ '"'^"f. "T"' """" 
tavenUon .... In the claimed systems rwhrn^t el? "!f "1 P"^"' 
either flbn>necUn or collagen coated siK ""f ' conditions using 

component appears to allow dte celb to SabH^Vm C-8-. a mafix 

or mo,, stringent . . . (col. Ig.^ne 63 S X^S'll, " """"■^ 

consis.^:?^:^!^---^^^^^^^^^^^ 

connect":' Se tt^^Zo!^Zn<7 K T.T^'^ *^ °f 
glycosaminoglycan, fiZSfn a^d ' ^"'^ « "yP^ •>!) 

cultnrinSeltL'Thtty^Sfcr^f^^^^^^^^^ 

lattice of Bell, above, and is an e!Co1s mSS ^m^rt'" '° 

cells an^^Ss^^urS^:^^^^^^^^ constructs of cultutcd 

exogenous matiix com'^ncn.s or s^nSfm^XT^T"'? 

the cited tcferences. Tie ExamioSemf^rr:^ T"' " ""t rendeted obvious by 

withdraw it. ""'"°'°'="^"«'«<"o reconsider (his rejection and to 
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over lahoda e. (.SsStl'wll/pL^^re,^^ ^ o"™- 

compiso. fo'oZLZ^^LZ '^r^^^ "f hair growlh i„ 

Jahoda et al., .he cells are scS frl,^ k ^ 5 f ^'^^ <^"^- ^ 

in Clumps wMch s"ssi„" o'uTdS; 7::^,] iXt'" r." ~ 

teach the creation of a cultured tk«n<. o^.cT ? • 585-586). J ahodaet a l. does not 
produce a layH extrLd^^^^^^^ "°^P"^'°g ^^"^ S'-own uHdiF^ditions to 

because Parenteau et al. ooints out th? hf>n<-f;f «f j,„ • u ^t-uon, page 12, line 7-8) 
or more s4e„. . . . .^Z. tu^63 S' ct'ts^tae"" 

=:s£=Hf-— ^^^^^^ 



- 18- 



IV. Conclusion . 

now mnnf^Trp '^'^'^^^y ^"^"^^ ^^at all the bases for rejection of the pending claims are 

IZ Z^rJJr '^^""'^"^ '° '""^"'^^"^ to withdraw them and to 

pass inis case to issuance. 

Respectfully submitted, 

Date: April 12, 2001 HoUie L. Baker 

Registration No. 31,321 

Hale and Dorr LLP 
60 State Street 
Boston, MA 02109 
617 526-6110 (Telephone) 
617 526-5000 (Fax) 
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Marked Up Version of Replacement Para^r«nh. in «p »^ificatinn f TnH.. ^7 ri. i> . 

(b)(l)(m) 

Paragraph on page 5, lines 3-25: 

While the aforementioned list is a list of biochemical and structural features in a cultured 
cell-matrix constmct formed from dermal fibroblasts, it should be recognized that cultured cell- 
matnx constructs formed from other types of fibroblasts will produce many of these features and 
others phenotypic for a tissue type from which they originated. In some cases, fibroblasts can be 
induced to express non-phenotypic components by either chemical exposure or contact physical 
stresses, or by transgenic means. Another preferred embodiment of the invention is a cell-matrix 
layer having a second layer of cells disposed thereon. The second layer of cells is cultured on 
the cell-matrix layer to form a bioengineered bilayered tissue construct. In a more preferred 
embodiment, the cells of the second layer are of epithelial origin. In the most preferred 
embodiment, the second layer comprises cultured human keratinocytes that together with a first 
cell-matrix layer, a cell-matrix constnzct formed from dermal fibroblasts and endogenous matrix 
to form a dennal layer, comprise a Uving skin construct. When fully formed, the epidermal layer 
IS a multilayered, stratified, and well-differentiated layer of keratinocytes that exhibit a basal 
layer, a suprabasal layer, a granular layer and a stratum comeum. The skin construct has a well- 
developed basement membrane present at the dermal-epidermal junction as exhibited by 
transmission electron microscopy (TEM). The basement membrane appears thickest around 
hemidesmosomes, marked by anchoring fibrils that are comprised of type VII collagen as 
visualized by TEM. The anchoring fibrils can seen exiting from the basement membrane and 
entrappmg the collagen fibrils in the dermal layer. These anchoring fibrils, as well as other 
basement membrane components, are secreted by keratinocytes. It is also known that while 
keratinocytes are capable of secreting basement membrane components on their own a 
recognizable basement membrane will not form in the absence of fibroblasts 
Immunohistochemical staining of the skin construct of the present invention has also shown that 
laminm, a basement membrane protein is present. 
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Paragraph on page 7, lines 20-27: 

Aia,ough human cdU are prefen^d for use in the invento, ,he cell, to be used in a,e 
method of the aveate are not limited to cells ftom human sources. Cells ftom other 
mammalian species iucluding, bu. not limited to. equine, canine, porcine, bovine, and ovine 
sources; or rodent species such as mouse or rat ma, be used. In addition, cells that are 
spontaneously, chemically or virally transfected or tecombinant cells or genetically enginceted 
cells may also be used in this invention. For those embodiments that incotporate more than one 
cell type, chimctic mixtures of normal cells ftom two or more sources; mixtures of normM and 
geneucally modified or transfected cells; or mixtures of cells of two or more species or tissue 
sources may be used. 



Paragraph on page 10, lines 21-29: 

The culmred tissue constntcts of the invention do not rely on synthetic or bioresorbable 
members ler. such as a mesh member for the formation of the tissue constructs. The mesh 
member is orgamzed as a woven, a knit, or a felt materia. U systems where a mesh member is 
employed, the cells are cultured on the mesh member and grewing on either side and witinn U« 
mterstices of tite mesh to envelop and incorporate the mesh within ti,e cultured tissue construct 
The final conso^ct formed by methods that incotporate such a mesh rely on it for physical 
support and for bulk. Examples of cultures tissue constructs that rely on synthetic mesh 
members arc found in U.S. Patent Numbet. 5,580,781. 5.443.950, 5,266.480. 5.032.508 
4,963,489 to Naughton, et al. 
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Paragraph on pages 16-17, lines 20-30 and 1-6: 

While no, reqni,ed, .he mairix-producion medium is optionally supplemented with a 
neut^l polymer. The cell-maMx constn^cts of the invenUon may be produced without a neutral 
polymer, bn, again not wishing to be tK,und by theory, its presence in the matrix production 
medtum may collagen processing and deposition more consistenUy between samples 

One preferred neutral polymer is polyethylene glycol (PEG), which has been shown to promote 
m vttio processing of the soluble precursor procollagen produced by the cultnted cells to matrix 
depostted collagen. Tissue culture grade PEG within Ute range between about 1000 to about 
4000 MW (molecdar weight), more preferably between about 3400 to about 3700 MW is 
P«fened in the media of the invention. Prefened PEG concentrations «a for use in ti>e method 
may be a, concentrations a. about 5% w/v or less, pteferably about 0.01% w/v to about 05% 
w/v, mot. pt^ferably between about 0.025% w/v to about 0.2% w/v, most pteferably about 
005% w/v. Otiier culture grade neuti^ polymers such dextran, pt^ferably dextran T-40 or 
polyvmylpytrolidoue (PVP). preferably in the range of 30,(XI0-40,000 MW, may also be used at 
conceutrations at about 5% w/v or less, preferably between about 0.01% w/v to about 0 5% w/v 
mo,, preferably between about 0.025% w/v to abou, 02% w/v, most preferably abou, 005% 
w/v. Od,cr cell cuUure grade and cell-compatible agen,s that enhance collagen p^cessing and 
deposition may be asceriained by U,e skilled routineer in tiie art of mammalian cell culture. 

Paragraph on page 17, lines 7-9: 

When U,e eeH raaWx producing cells a« confluem, and ,he culture medium is 
supplemented wi,h components tita, assis, in matrix synUtesis, secretion, or organization, the 
cells are said to be stimulated to form a tissne-c„„sti.c, comprised of ceUs and matiix 

synthesized by those cells. 
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Paragraph on pages 19-20, Unes 26-30 and 1 -1 1 : 

In U,e meftod of forcing a diffe.„tia,ed epidermal layer, .„bcul,u.d keraUnocytes are 
^e„ f„„, .he cel, s.clc and ,heir cell „„„he. are expanded. When „ , „ecessary nuL of 

.hned .d . en sealed .o *e .op surface of .he cel,-„.«. consunc. a. a densiey he.ween ahou. 
4. 1 ce, s/cn, .„ abou. 5.0 x lO' cells/cm^ n,o. preferably between abou. 1.0 x 10' 
cells/cm .0 abou. 1.0 x .0> ceW, and ™s. p.fe„bly a. abou. 4.5 x 10' ceUs/cn,^ The 
consm.c.s a., .hen incuba.ed for between abou, 60 ,o abou, 90 nunu.es a. 37 . IC, 10% CO. .o 
allow d,e kera.inocy.es ,o a.,ach. After U,e incubaUon, me consinrc. are subn^rged in 
«,.aUo„ mediunr. After a sufficien. leng.h of Hn-e in cuUure, .he kera«nly.es 
pn.Ufera,e and sp„ad .o fonn a confluen. monolayer across d,e ceU-„a«x consttuc. Once 
confluen., .he cell media formula^on is changed .o diffe.nUaUon medium ,o induce cell 
d fer_. When a muLUayer epia,elium has formed, conUficaUon media is .hen used and 
U1.U. .s brough. .0 .he air-li,uid interface. For Ure diffe.n.iaUon and comiflcaUon of 
.era.mocy.es, .he ceils a. exposed .o a dry or low humidi.y air-li,„id in.er,ace. A dry or low- 
bum. .,y m,erface c» be characrized as trying ,o duplicaie d,e low mois.. levels of slcin 
W, h ..me, .era„nocy.es will exp.ss mos. or all kerarins and o.her feamres found in naUve s«n 
When exposed to these conditions. 
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Paragraph on pages 20-21, lines 12-30 and 1-11: 

As mentioned above, the system for the production of a cell-matrix construct may be 
used in the formation of a corneal construct. The corneal epithelial cells can be derived from a 
variety of mammalian sources. The preferred epithelial cell is a rabbit or human corneal 
epithelial cell (corneal keratinocyte) but any mammalian corneal keratinocyte may be used. 
Other epithelial keratinocytes such as those derived from the sclera (outer white opaque portion) 
of the eye or epidermis may be substituted, but comeal keratinocytes are preferable. In the 
method for forming a comeal construct, the medium is removed from the culture insert 
(containing the cell-matrix construct) and its surround. Normal rabbit comeal epithelial cells -are 
expanded via subculture, trypsinized to remove them from the cultures substrate, suspended in 
culture medium, and seeded on top of the membrane at a density between about 7.2 x 10^ to 
about 1.4 X 10^ cellsW. The constmcts are then incubated without medium for about four 
hours at 37 ± 1 C, 10% CO^ to allow the epithelial cells to attach. After incubation, the 
constructs are submerged in Comeal Maintenance Medium (CMM) (Johnson et al., 1992.) The 
epithelial cells are cultured until the cell-matrix construct is covered with the epithelial cells. 
Completeness of epithelial coverage can be ascertained by a variety of methods, for illustration 
by staining the culture with a solution of Nile Blue sulfate (1:10.000 in phosphate buffered 
saline). Once the cell-matrix constmct is covered, after approximately seven days, the constructs 
are aseptically transferred to new culturing trays with sufficient eemea corneal maintenance 
medium (CMM) to achieve a fluid level just to the surface of the constmct to maintain a moist 
interface without submersion of the epithdial layer. The constmcts are incubated at 37 ± 1 C. 
10% CO2, and greater than 60% humidity, with the CMM, making media changes, as necessary! 
typically, three times per week. 
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Paragraph on page 21, lines 12-25: 

In an alten,a.e preferred embodimem. a seeding of a second matrix-producing cell may 
be performed on a f,rs, formed cell-mart x consm,ct lo obtain a thicker cell-matrix construct or a 
b..ayer cell-matrix constnict. The second seeding can be performed with the same cell type or 
strain or with a different cell type or strain, depending on the desu^ .esult. The second seeding 
.s performed under the same condiUons employing the procedu.es and matrix production 
medtum used in the production of the first layer. One result in performing the second seeding 
wtth a different cell type is to have a matrix formed with diffe^nt matrix component profiles or 
matnx packing density ,o affect wound healing when (he construct is grafted to a patient TTte 
first cell seeding produces a matrix analogous to the reticular layer of dennis. a more densely 
packed layer of Type I collagen and constituent extracellular matrix components. The second 
cell seedmg would produce. EEodace a matrix similar to the papillary layer of dermis 
characterized by looser collagen fibrils and extraceUular matrix. Another resuh is JhaJ the 
second cell type may produce a therapeutic substance tha, would also affect wound healing such 
as tmproved graft take or graft integration or the minimization or prevention of scar fom^tion 
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Paragraph on pages 21-22, lines 26-30 and 1-15: 

In another preferred embodiment, mixed cell populations of two or more cell types may 
be cultured together during the formation of a cell-matrix construct provided that at least one of 
the cell types used is capable of synthesizing extracellular matrix. The second cell type may be 
one needed to perfonn other tissue functions or to develop particular structural features of the 
tissue constmct. For instance, in the production of a skin construct, dermal papilla cells or 
epithehal cells from adnexas may be cultured with the matrix-producing cells to allow the 
formation of epithelial appendages or their components. Epidermal appendages such as sweat or 
sebaceous gland structures or components or hair follicle structures or components may form 
when cultured together with the matrix-producing cells. EpitheUal cells may be derived from the 
appendageal structures of gland and hair located in deep dermis, such as by microdissection, and 
include eccrine cells, myoepithelial cells, glandular secretory cells, hair follicle stem cells. Other 
cell types normally found in skin that constitute skin may also be added such as melanocytes 
Langerhans cells, and Merkel cells. SimUarly, vascular endothelial cells may be co-cultured to 
produce rudimentary components for new vasculature fonnation. Adipocytes may also be 
cultured with the matrix-producing cells to fonn a construct used for reconstructive surgery As 
alternate mode of delivery of this second cell type, the cells may be locally seeded as a spot or as 
an arrangement of any number of spots of cells on or within a forming or completely formed 
cell-tissue matrix for localized development of these structures. To seed the cells within the cell- 
matrix construct, the cells may be injected between the top and bottom surfaces, within the cell- 
matnx, for the cells to grow, form specialized structures and perform their specialized function. 
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Paragraph on page 35, Unes 6-22: 

Cell-maWx co„s«,c.. were prepared according ,o to methods in Example I using 
huma. dermal fibroblascs derived from neonate fotesMo and were g,^ed onto m excision 
wounds created o„ nude aUtymic mice. Mice were grafted accotding to the methods described 
by Patenteau, et al. (.996), d,e disclosure of which is incot^«ed he.i„. Grafts were examined 
a. 14. 28 and 56 days for signs of adherence to the wound bed. evidence of wound contraction 
at^as of graft loss, and presence of va«.ulari.ation (color,. T*e gmft ateas wete photographed 
wtale mtact on the mice. A number of mice we. sacrificed at each timepoint. and the graft area, 
and thetr surrounds wete excised along with a sutrounding rim of murine skin to a. least the 
panmcuius can,osus. Junctions between fte graft and the murine skin we,, preserved in each 
sample. The exp.anted tissue samples were then f«ed in phosphate buffe«l 10% formalin and 
fixatton in methanol. Fonnalin faed samples wete ptocessed for H&E staining according to 
procedure described in Example 1. Grafts were able to integrate with the mouse skin, with 
nunnnai contracrion noted. Within .4 days of gmfting, the mouse epidermis had migrated 
comptetely over me graft. Using the H&E stained samples, vessels wete obvious within the graft 
at .4 days, and d«,ughout the experiment. By g„ss observarion and by H&E stained samples it 
was detennined that the graft persisted and temped healthy looldng Icontained living cells no 
gross matnx abnormalities, etc.) throughout the length of the experiment. 
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Paragraph on page 45, lines 14-28: 

Samples were fom,ali„ fixed and processed for hemoeoxylin and eosin staining for ligh. 
nncroscope analysis. Visua, Msroiogieai evaluadon denronsi^red Ura. me Condi.on 2 iac^ 
PEG denrons^ed a comparably sinnlar n^rrix as CondiUon . containing PEG. Biochemical 
analyses measuring ,he collagen content of the consmrc, showed nearly tire same amount of 
collagen in both: ,68.7 ± 7.98 ^g/cm^ f„. Condition 1 with PEG as compared to .70 88 . 9 07 
.^cm for CondiUon 2 wimou, PEG. Condition 3 containing high levels of insulta and 
hydrocortrsone showed a higher expression of matrix, including collagen, at a timepoint earlier 
. an the other two conditions. Besides endogeoously produced fibrillar collagen, decorin and 
glycosamrnoglycan we. also present in the cell-matrix constmcts in al, Conditions. The 
culn^ detrnal construct formed by the method „, Condition 2 of this Example is shown in 
Bgure 2. Shown in Figure 2 is a photomicrograph of a fixed, paraffin embedded, hematoxylin 
and eosrn stained secdon of a cell-matrix construct formed from cultured human dennal 
fibroblasts m chemically defined medium at 2. days. The porous membrane appears as a thin 
Tans ncent band below the constnrct and it can be seen dra, the cells grow on the surface of the 
membrane and do not envelope m or integrate d,e membrane with matrix. 

On page 46, please delete the paragraph at lines 12-15 and replace it with the 

toUowmg paragraph: 

Using a 21 day dermal constmct formed by human den«U fibroblasts under chemically 
efined condifions ac^rding to the method of Condition 2 (without PEG, described in Example 
15 above, nomral human neonatal foreskin epidermal keratmocytcs were seeded on the .op 
surface of the ceU-matrix consmrct to form the epidennal layer of the skin consu^ct 
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